Increased concentrations of nerve growth factor and brain-derived neurotrophic factor in the rat cerebellum after exposure to environmental enrichment.
The molecular mechanism of environmental enrichment (EE) on brain function and anatomy has been partially attributed to the up-regulation of proteins involved in neuronal survival and activity-dependent plasticity, such as the neurotrophins nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF), in the cerebral cortex and hippocampus of animal models. Nevertheless, at present, little indication is available on the influence of EE on neurotrophin levels in the cerebellum. Thus, in this study, we exposed male Wistar rats to EE from weaning to 5 months of age and evaluated the production of NGF and BDNF in the cerebellum and compared the neurotrophin changes in this region with those obtained in other brain structures where neurotrophins are produced or transported. We found that in rats exposed to EE from 21st until 140th postnatal day, a significant increase of both BDNF and NGF concentrations was observed in the cerebellum, as compared to rats reared in standard conditions. In addition, cerebellum was the brain region where NGF and BDNF levels were more influenced by EE as compared to the changes observed in other regions. EE also caused a concomitant increase in NGF levels in the striatum while in the same brain region, BDNF levels were reduced. In summary, this study shows that a prolonged exposure to EE is associated with an increase in cerebellar NGF and BDNF production, thus suggesting that the beneficial effects of EE on the cerebellum of adult animals could be mediated, at least in part, by neurotrophins.